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The present invention relates to an automatic 
transmission for use on power or manual driven 
mechanisms generally, and particularly, on bi- 
cycles. 
An object of the invention is the provision of 
a device which may be substttuted for the ordi- 
nary crank shaft of a bicycle without entailing 
change in the crank hanger box. Generally, the 
crank shaft carries a spocket wheel between 
which and 'a small sprocket carried by the rear 
wheel of the bicycle, a continuous chain is passed. 
The present invention is in compact form and 
is substituted for the crank shaft. 
A further object of the invention is the pro- 
vision of a bicycle transmission tle ratio of 
which is changed by the rider of the bicycle 
through the simple expedtent of applying a sud- 
den thrust force against the pedals. ,By way of 
example, if if becomes necessary to rapidly re- 
volve the driving crank while the rear wheel is 
propelled af a slower speed of revolution, the 
transmission gearing is shiïted. The construc- 
tion of the invention is such that the trans- 
mission will hOt of necessity shift during ordinary 
pedaling, .whether the pedaling be for uphill, or 
on level surface. The construction of the trans- 
mission requires an impact or increase of torque 
upon the pedals fo cause shifting from high to 
low gear. 
 further object of the invention is the pro- 
vision-of a transmission which does hOt require 
any external control for effecting a change in 
speed, such as ordinarily practiced in motorcycle 
or bicycle transmissions. The inventor is aware 
that prior investigators in this art have provided 
change speed mechanism consisting of a plurality 
of gears adapted fo intermesh, with certain of 
the gears adapted tobe shiïted to provide for 
change in speed; but in every instance, so far 
as the inventor is aware, such mechanism has 
required the use of linkage and a hand operated 
lever to effect a shifting of the gears. 
A further object of the invention is the pro- 
vision of a bicycle transmission which is simple 
of construction, inexpensive in cost of manu- 
facture, easily repaire<l, does hOt require an ex- 
pert to install the saine in a bicycle, which may 
be standardized for bicycles of different makes, 
and which is superior to devices for effecting a 
change in speed in bicycles now known fo the 
inventor. 
With the above-mentioned and other objects 
in view, the invention consists in the novel and 
useful provision, formation, construction, associa- 
tion, and. relative arrangement of parts, members 
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and features, all as shown in one embodiment in 
the accompanying drawings, described gener 
ally and more particularly pointed out in the 
claires. 
5 In the drawings, 
Figure 1 is a fragmentary perspective view of 
the device of the invention shown incorporated 
within the driving sprocket hanger box of a 
cycle; 
10 Figure 2 is an enlarged fragmentary sectional 
view on the line 2--2 of Figure 1, the mechanism 
being in what is known as high gear elation- 
ship; 
Figure 3 is a sectional view on the line ,--- of 
15 Figure 2; 
Figure 4 is a sectional view on line  of 
Figure 2; 
Figure 5 is a sectional view on line  of 
Figure 2; 
20 Figure 6 is a sectional view on line  of 
Figure 2; 
Figure 7 is a sectional view sirnilar fo Figure 3, 
certain of the parts being in moved relationship 
and in the act of shi£ting to low gear; 
2 Figure 8 is a view similar to Figure 4 with parts 
in moved relationship, and in the act of shift- 
ing fo low gear; 
Figure 9 is a cross sectional view similar to 
Figure 5, the parts being in moved relationship; 
3O Figure 10 is a sectional view similar to Figure 6, 
the parts being in moved relationship; 
Figure 11 is an assembled perspective view of 
parts of the invention which are normally con- 
fined within.a casing, the said figure showing the 
35 drive gear, the shlfting gear segment, and as- 
sociated mechanism for actuating the said gear 
segment fo maintain either a high gear, or a low 
gear drive; 
Figure 12 is a separated perspective view of 
4O parts which cooperate vith the mechanism of 
Figure 11; 
Figure 13 is a separated perspective view of the 
cam release assembly; 
Figure 14 is a separated perspective view of the 
45 shifting gear assembly; and 
Figure 15 is a perspective view of an eccentric 
sleeve shaft used in the practice of the inven- 
tion. 
Referring now vith particularity to the draw- 
5O ings, the improved bicycle transmission is des- 
ignated as an entirety by f, and the same is 
adapted tobe carried within the crank box 2. 
The box ordinarily axially confines a shaft upon 
which is mounted a sprocket wheel and a pair 
55 of cranks provided with pedals. The sprocket 
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wheel drives a continuous chain, the chain in 
turn driving a small sprocket secured to 
rear bicycle wheel. In practicing the present 
invention, I remove the ordinary shaft with ita 
bearings and cups from the crank box 2 and 
insert within the box the transmission of the 
present invention. 
The function of the transmission of the in- 
vention.is fo provide a change gear ratio so that 
the bicycle rider may climb a hill with ease, or 
pedal in the normal manner when on a level 
course. 
The present invention differs from ordinary 
transmissions for bicycles which include, a gear 
shift mechanism operated by the rider upon 
hand actuation of a lever and cable or Hnkage 
placed adjacent the handle bars or at some lo- 
cation on the bicycle frame. The present in- 
vention affords a shifting by actuation of the 
cra.nks so that during a pedaling operation con- 
trol of gear shifting is through the cranks, the 
hands af-all rimes remaining free for steering 
the bicycle. 
My completed transmission cornes in what 
may be termed a "cartridge" in that if is full, 
assembled and ready for insertion within the 
crank box 2, after which the cranks are secured 
fo the shaft, and the device is ready for opera- 
tion. 
Referring to Figure 1, the transmission in- 
cludes a shaft 3, fo which are secured cranks 
4 a!td 5 .carrying the usual pedals designated 
generally as 6. The driving sprocket 7, Figure 
2, ls hot secured directly to the shaft 
ordinary practice, but is secured fo means 
comprising a sleeve by means 9 which consists 
of a nut having screw engagement with one 
end of the means {} and a flxed engagement 
with the sprocket. The sleeve of the means 
bas a flared end portion | {) fo provide a bearing 
race Il, and the said sleeve is intrnally pro- 
vided with longitudinally extending gear teeth 
|2/which will be designated hereinafter as the 
internal drive gear. This sleeve is enlarged as 
to. interna! bore diameter at 
The. shaft . is passed through what is termed 
the eccentric sleeve shaft 4 (see Figure 15). 
The-eccentric sleeve shaft bas co-axial bores 
at |6,.|6 and Il which are eccentric to the axis 
of the.sleeve shaft 14 and as a consequence, the 
shaft 3 which.is passed through the bores 15, 
|$ and 1 is eccentric fo the axis of the sleeve 
shaft 14. The eccentric sleeve shaft 4 is 
semi-cytindrically cut away at two spaced zones 
and .the shaît 14 af said zones is provided with 
eccentric semi-circular concavities |8 and |9. 
The shaft 14 bas a reduced diameter end at 
2{} which is externally screw threaded af 2 l. The 
opposite end 22 is externally screw threaded 
tnd provided wïth a longitudinal bore 23, as 
shown in Figure 2. This bore is exposed in the 
form of a groove in the concavities |8 and 19, 
as shown in Figures 2 and 15. This construc- 
tion_permits a key 24 to pass through the bore 
at one end of the sleeve shaft, as shown in 
Figure 2. This key acts as a stop for elements 
of the invention to be described. 
A gear 25 is splined or othelwise secured fo 
the. shaft 3, the said gear being positioned 
within .the concavity I{}. The gear is adapted 
t« mesh with. the teeth 12 of the sleeve 8. It 
will be observed that the teeth |2 are of greater 
length than the length of the teeth on the gear 
25, One of the members of the shifting gear 
assembly (Figure 14) 

i., - corïned within_ the 75 
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concavity 18 adjacen gear 25, and sleeve por- 
tion 26. The shifting gear assembly is illus- 
trated in Fig.ure 14 and the saine includes a 
sleeve 27 having an external flange 28 af one 
5 end thereof, and intermediate screw threads at 
29. The shifting gear segment 3{} is carried on 
the sleeve 27 between the flange 28 and the 
threads 29. The shifting gear segment 3 in- 
cludes a hub 3! having an enlargement at 32 
1 provided with a segment of teeth 
largement carries a "stop" portion at 34 (see 
ligure 8). The shifting gear segment 3{} bas 
a pitch diameter equal fo the pitch diameer of 
gear teeth 2 and bas its hub located eccentric 
15 to the center of ifs pitch diameer. Ail teeth, 
on gear segment 3{}, save one, are shaved in a 
manner to reduce the addendum of each suc- 
ceeding tooth so that the radii from the hub fo 
the extremities of all teeth on the segment are 
50 equal to the radii from the center of shaft 
fo the extremities-of the eeth of pinion gear 
As shown in:Figure 8, the external diameter 
of the sleeve is on a constant radius from one 
of the teeth 33 to the stop 34, as shown ai 
5 The key 24 is adapted to be confined within this 
particular area or segment of the shifting gear. 
Thus, by way of example, movement of the 
shifting gear segment is stopped by the key 
when one of the-teeth 33 engages the saine or 
0 by the stop 34. 
As shown in Figure 2, the sleeve 7 is carried 
on the shaft  and the hub 3! is confined within 
the bore 16. The sleeve 27 bridges the concavity 
|9 and mounted .on said sleeve and within said 
,5 concavity 9 is a shifting cam . The shifting 
cam is internally screw threaded ai 3 for en- 
gagement with the screw threads 29 of the 
sleeve 
The shifting cam bas two raised segmental 
0 edge cam surfaces 37 and 38 and  depressed 
segmental cam surface 39. Separating the cam 
surîaces 3] and 35 is a transverse groove 4{}, and 
lying between an end of cam surface 7 and sur- 
face 33 is à transverse groove 4f. The shifting 
5 cam is internalty annularly grooved at 42 fo 
accommodate a coil spring 43,. one end 44 o 
which projects from a side of the shifting cam. 
One side of the shifting cam is provided with a 
pair of circular fla-nges 45 and 4 as shown in 
5o 1igure 14 providing therebetween a diametric 
way 47 within which way is received the project- 
ing end lugs 4{} and 49 of the hub 3 I, so that the 
hub is correctly positioned with respect to the 
shifting cam. The opposite side of the shifting 
55 cam is pçovided with a pair of spaced-apart 
arcuate end flanges 5{) and 5, which flanges 
operate with flanges carried by the part known 
a.s the tow gear lock 52, and which forms a ruera- 
ber of the shifting gear assembly. 
6o leferring fo Figure 6, the low gear lock 
provided on. one end with a diametric pair of 
segmental flanges 53 and 54 and with a groove 
SS adjacent one end of flange 53,. which groove. 
is adapted to receive the end 44. of the spring 43, 
5 OEhe low gear lock and the shifting cam are 
adapted to be in abutting -elationship, the seg- 
mental end flanges 5 and 5 lying adjacent the 
segmental fianges 5 and 51, and in such a 
manner that said flanges may be in contact fo 
7o limit any rotative movement between the shft- 
ing cam and the low gem" lock in one directien. 
The low gear lock S2is provided with a seg- 
mental ratchet tooth portion S and with a 
raised portion 57 which functions as a stop. 
The portion 57 is adupted to bave engagement 
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with the key 24 fo limit rotation of the low gear 
lock in one direction. As shown in Figure 2, 
both the shifting cam and the low gear lock are 
confined within the concavity 9 and are carried 
upon the shifting assembly sleeve 27, the ar- 
rangement being such that the low gear lock is 
capable of rotation upon the sleeve while the 
shifting cam is locked fo the sleeve by means of 
the screw threads 29 and 36. 
Adapted fo surround te shifting cam 35 is 
mechanism designated as the cam release assem- 
bly and illustrated in Figure 13. The cam re- 
lease assembly includes a pair of arcuate shoes 
68 and 59, a split annular member 66 called a 
keeper and having enlarged or thickened end 
portions 6  and 62 which are transversely under- 
cut af 63 and 64. A semi-circular member 65, 
constituting a spring retainer, is «dapted fo fit 
against the periphery of the.keeper 66 with the 
ends thereof engaging the undercut portions 
63 and 64. The ends af the retainer are reduced 
in width fo provide shoulders af 66 and 67, and 
parallel edge fianges are provided af 68. 
A pair of rollers 69 and 76 are received within 
tr«nsverse grooves 7 and 72 of the shoes 58 and 
59. Each roller is provided with headed ends 
so as fo hold the respective rollers against lateral 
shifting within the grooves 7 and 72. Roller 
retainers 73 and 74 are provided for sides of the 
shoes, keeper and spring retainer. However, 
prior fo assemblage of the roller retainers in 
position, a coiled tension spring 76 is positioned 
so as fo surround the shoes and spring retainer 
as illustrated in Figures 2 and 11. When the 
roller retainers 73 and 74 are in position, the 
spring is prevented from escaping from ifs en- 
gagement with the shoes and spring retainer. 
The roller retainers comprise in each instance, 
plates conforming in outline fo the curvature of 
the shoes and provided with slots 76 and 77 
which receive the heads of the rollers 69 and 76 
and permit movement of the heads within the 
said slots. These retainers have undercut por- 
tions 76 and 79 which engage the undercut por- 
tions 63 and 64 of the keeper, and are received 
within the shouldered portions 56 and 67 of the 
spring retainer. The roller retainers are held 
in position by a pin 86 which passes between the 
shoes 58 and 69, see Figure 13. When the cam 
release assembly surrounds the shifting cam 35, 
the rollers 69 and 75 will, in the position shown 
for the parts in Figure 2, be positioned between 
the grooves 4 and 7 and 46 and 72, see Fig. 5. 
In other words, pairs of these grooves will be 
complementarily positioned. The tension spring 
75 will hold the rollers within said pairs of 
grooves and prevent the escape of the rollers 
therefrom, except upon the occurrence of a sud- 
den impact force suflicient fo cause separation 
of the shoes under spring tension when the shift- 
ing cam rotates and positions the rollers on the 
cam surfaces 37 and 38, as for instance illus- 
trated in Figure 9. As stated the normal posi- 
tion for the rollers would be that illustrated in 
Figure 5. 
Assuming an assembly of parts such as illus- 
trated in Figure 11, less the conesS and 83, the 
assembly is positioned in sleeve 8 with gear 25 
and gear segment teeth 33 engaging teeth 2, 
see Figures 2, 3 and 4. To maintain this as- 
sembly within the sleeve, I have provided the 
cone 8! which has threaded engagement with 
threads 22 of the eccentric sleeve shaft and in- 
cluded between the race of the coné and the race 
Il are ball bearings 82. Secured fo the threads 
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21 of the sleeve, shaft is the cone 83.  A race 
member 84 is positioned «djacent cone 83 wlth 
ball bearings 85 interposed between said races. . 
The race member 84 is held in position by an 
5 annular case 86, it being observed that the race 
member 64 has a reduced diameter portion whlch 
fits within the confines of one end of the case. 
The annular case is provided with infernal 
ratchet teeth 87, which teeth are positioned Im- 
10 mediately adjacent the low gear lock 52,. see 
Figure 2. The. case 66 is provided af one end 
with an annular race member 88. The construc- 
, tion is such that when the case Is confined within 
the box 2, one end of the box will bear against 
15 the external surface of the annular race member. 
Ball bearings 89 are interposed between the race 
member and the sleeve 8. 
A cap 95 is in threaded engagement with the 
case af 9 which cap bears against the opposie 
20 end of the box, and thereby secures the case 
against lateral shifting within the box. Thus, 
the parts when assembled, have the relationship 
shown in Figure 2.. The. diameter of the case 
is such as fo fit within the crank hanger box of 
25 conventional size, and as the transmission is 
fully assembled, all that need be done is fo screw 
the cap 95 onto the threads of the case and 
against the opposite end of the box fo correctly 
position the transmission therein. Thereafter, 
30 crank arms 4 and 5 are secured fo ends of the 
shaft 3. 
Figure 12 shows the case, the left bearing cone 
84 and the cap 96. The sleeve 8 Go the left of 
the showing of Figure 12 fits within the case. 
35 Various locking arrangements may be resorted 
fo for the left and right cones, as for instance, 
illustrated for the right cone, af 92. In the 
practice of the invention, I provide needle bear- 
ings between the shaft 3 and the eccentric sleeve 
40 shaft, as shown af83 and 94. 
To properly stabilize the structure, I have pro- 
vided a bronze bearing 95 which surrounds por- 
tion 26 of the eccentric sleeve shaft and ts in 
engagement with the portion [3 of the sleeve 8. " 
45 The operation, uses and advantages of the in- 
vention ust described, are as follows: 
Assuming the parts in position, as fllustrated 
in Figures 1 and 2, with the sprocket .upon the 
right side of the bicycle frame, looking toward the 
5O handle bars; that is, forwardly, the direction of 
rotation of the sprocket 7 fo propel the bicycle 
forwardiy will be that indicated by the arrows 
adjacent the cranks 4 and 5, in other words, 
clockwise rotation. In this position of the parts, 
55 the teeth of the gear 25 and the teeth 33 of the 
shifting gear segment 35 engage the teeth 12 
of the sleeve 8. Thus, as the shaft 3 is rotated, 
rotation is communicated, directly through the 
gears 25 and [2 fo produce direct rotation of thL 60 sleeve 8 and oî the sprocket 7 with gear segment 
35 serving fo prevent eccentric action of the 
sleeve shaft [4. In other words, there is a locked 
relationship between the gears. This locked re- 
lationship is illustrated in Figures 3 and 4.  
5 In this locked relationship, the rollers 68 and 
76 are between the grooves 7! and 72 of the sh0es 
58 and 59, and the grooves 45 and 4! of the 
shifting cam 3. Ail of these .members will, 
therefore, rotate with rotation of the shaft 3 
70 and of the eccentric sleeve shaft [4. As the 
shaft 3 is eccentric within the sleeve shaft 
such rotation wfll produce a slight eccentricity 
in the pedaling. Experience has taught, how- 
e'er, that this slight eccentricity of rotation is 
75 hardly noticeable fo the bicycle rider. :   .. 
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 - -Durlng this pedling, trie stop 3 of the shift= 
lng.:gear:segment 3)is in engagement with the 
key 24', seeFigure 4. Futhermore, the stop 
of. the "low gear lock engages the saine key 24. 
In.thls..postion the ratchet teeth of the Iow gear 
lock are ïree of engagement ïrom the ratchet 
teeth 8 of the non-rotatable case 36. 
 ' It will be observd that the shifting assernbly 
shown in Fgurc-14 is freely carried upon the 
:haït$. The carn release assembly of Figure 13 
cooperates with the shiïting cam of the shifting 
assernbly of Fig. 14 in the rnanner shown in 
Figure 2. The eccCntric sleeve shaft of Figure 15, 
which is ïorrned with eccentric serni-circular 
cncavities .lE and |9, provides.shouldes at 
and |:gb, and the roller retainers ]3 and 4 
the arcuate hoes , and 5S bridge the shoulders 
(see-Fig. 5) in such a rnanner that rotation of 
h eccentric sleeve shaït produces simultaneous 
turing rnovernent of the carn release assembly. 
While pedaling in high gear, the teeth  and the 
tee of gear 5 are in the position shown in 
Figure 11, and both engage the gear |. As a 
cormequence, the completed assernbly shown in 
Figure 11 rotates, as does Iikewise the sleeve 
within the non-rotatable case 86. 
Therefore, in high gear, the drive shaft , the 
sleeve shaft !Æ and the gear 2 along with their 
composent parts, rotate as a Iocked assembIy. 
V¢hen in second speed the sleeve shaît |4 is 
locked in a stationary position and the rotathg 
 drive shaït pinion gear 25 drives the gear |2 at 
a reduced speed. The automatic shifting 
sernbly consists oî: a gear segment 39; a càm ; 
retease rollers 9 and ]{} and shos 8 and- 
which are incorporated in « torque rneasuri]g 
device (Fig. 13); a low gear lock  and non- 
rotatable.ratchet-type teeth 6 which are- 
tached fo the case $. When pdaling in high 
gear both the sleeve shaft 14 and the gear 
are rotating as a locked ssembty. Note that 
thedrive shaït and ail members of the shifting 
assembly (with« the exception of the non-rotat- 
able ratchet teeth) are being carried with the 
s!eeve shaft and traveI in an orbit around the 
axis of the sleeve shaft, in a manner simiIar fo 
planetary gears when' locked to a sun gear, with 
 the exception that the driving force is applied 
to the planetary gear equivaient. Therefore, the 
direction of forces (when viewed frorn the 
sprocket side with the bicycle being propet!ed 
 forward) is such that the drive shaft 3 atternps 
to rotate clockwise about its planetary axis and 
that-.the di'ive shaft axis attempts to traveI in it 
orbït counerc]ockwise about the "sun" axi of 
t.he sleeve, shaft |. However, actual rotation 
of these' members, in relation to each- oher, 
prevented by the gear segment 9 which is at 
tlis rime engaged with gear teeth | and. which 
is Iso locked to the sleeve shaft by rneans of 
rollers imbedded in grooves 4}-and 4| provided 
in the attached cam- . and fo!let retainers 
anti ] in the release shoes, which bear agairmt 
the sleeve shaït. Therefore, the drive slraft 
merely functions as attachrnent points for the 
 canks 4. and 6 and the driving force is transrnit- 
ted, by lever action to cause rotation of the 
entire assernbly about the common axis of the 
sleeve shaft 14 and gear |-2 in a clockwise direc- 
tfon. As the torque on the drive shaft is 
creased, the counter forces, resulting frorn 
engagement of the pinion gear 2 and the gear 
 12 i:ucrease with the result that the drive shaft 
3 seeks to travel its planetary orbit in an op- 
posite direction to the rotation of gear |2. The 
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forces exe;ted along the planetàry ortit are 
transmitted through the gear segment. 3} to the 
carn 35 which attempts to rotate and whlch in 
turn attempts to force the rollers 59 and ]5 out 
5 of grooves 4{} and 4| in the cam. A coiled ten- 
sion spring 6, which functions as a torque 
measuring device holds the rollers in their re- 
spective grooves, tf the forces transmitted to 
the cam are sufficient to oVercome the tension 
l0 of this spring, the cam 35- and gear segment 
will rotate on the planetary axis and the teeth 
of the gear segment 3} will more in eccentric re- 
lation to the gear teeth |2 rntil they are no 
longer in engagement. Coupled .to the cam 
15 and gear segment }, by means of a coil coupling 
spring. 4,. and on the sarne planetary xis, is a 
low gear lock 52 which is rotated in an eccentric 
relation to the Sleeve shaft and moves into po- 
sition fo mesh-.with the non-rotatable ratchet 
20 teeth. , thus locking the sleeve shaft to the 
case 6. The release shoes 58 and 69 are em- 
ployed fo increase inertia which must be over- 
corne belote shiïting takes place, with the result 
that sUdden shock forces applied fo the drive 
25 shaït are rnore effective than a gradual increase 
of torque. The coiI spring  between the cam 
$5. and low gear lock 62 serres to facilitate align- 
ment regardless of the position in the planetary 
orbit at the rime shifting occurs. 
» If low gear is desired, a sudden impact upon 
one of the pedals 6 in the direction of the arrows 
of Figure 1 will cause a shifting of the gears 
that the rear wheel is now driven by gear 
rotating the gear |. As long as the teeth 33 
5 and the teeth, of gear  are in alignment, as 
hown in Figure 11, with both engaging gear 
the gear 2. cannot rotate. However, when sud- 
don impact is made on- the pedls, a portion of 
the irnpact force is transrnitted through the gear 
.) segment 3} fo the cam 36, forcing rollers 6S and 
} from grooves } and 4|. The gear segrnent 
36 thon ïunctions as a gear fo roture the cam 
into position shown in Figure 9, whereupon the 
teeth 5 of the low gear lock 5 engage the 
, 5 ratcht teeth  fo complete the rotation of gear 
segrnent $¢ and thus cornp]etety release teeth 
from engagement with  gear |2. 
The dot X and the dot Y represent the conter 
of rotation of the eccentric shaft 3 and the 
,» centric sleeve shaft |4, respectively. The dis- 
tance between these shafts is the amount of 
centricity of the eccentric shat 3 with respect to 
the eccentric steeve shaft |'. 
leferring to Figtu'e 3, the tuaing effort 
,» drive gear 5 is in the direction of the arrow 
:t is to be remernbered that gear  is eccentric 
fo the axis of the internaI gear |2. There 
therefore; a s!ight lever arm due to the difference 
between the axes and the tendency of the ec- 
;0 centric sleeve shaït. | is to rotate in the direction 
of the arrow b, which is directly opposite fo tha 
dirêction of rotation of gear 25. In other words, 
the gear 5, assurnil gear | is stationary, 
tempts fo climb around the teeth of said gear. 
ç5 and this attempt to climb imposes a rotatio 
upon the eccentric sleeve shaït. 
Ag the eccentric sleeve shaft is rotated in the 
direction ' of the arrow b the shoes - and 9, a 
welI s the rotter retainer rnembers $ and 4, 
70 will turn with the eccentric sleeve shaft for the 
reason" that these mernbers are. in direct contact 
with the shoulder portions ga and |gb of said 
eccentric sleeve shaft. As the teeth $3 of the 
shifting gear segrnent are stfll in engagernent 
75 with the teeth | s shown in- Figure 4, the 



r0]lers 69 and 70 will then leave the grooves 40 
and 41 and be received upon the cam surfaces 
37 and 38 of the shifting cam (see Fig. 9), if 
being remembered that the æhifting assembly of 
Figure 14 are all interconnected for simultaneous 
rotation. 
The directïon of movement of the shifting gear 
segment is in accordance with the arrow c (Fig. 
4), and as the direction of movement of the 
eccentric sleeve shaft is in accordance with the 
arrow b (Fig. 4) due to eccentricity between the 
axis of gear J2 and the eccentric sleeve shaft 
14, the teeth 33 will leave the gear teeth 12 in 
the manner shown in Figure 8. In so leaving, 
the ratchet teeth of the low gear lock are brought 
into engagement with the ratchet-teeth 87 of 
the non-rotatable case 86. This engagement 
prevents any Iurther counterclockwise rotation 
of the eccentric sleeve shaft J4. It is obvious 
that when this occurs, gear 2§ will rotate the 
gear J 2. 
If now it is desired to return fo high gear, a 
reverse pressure is marie upon the pedals in a 
direction opposite fo that of the arrows of Fig- 
ure 1. This reversed pressure will restore the 
shfting gear to the position shown in Figure 11. 
To accomplish this, assume that the parts are 
not in movement, and referring to Figures 7 
fo 10, reversed pressure on the pedals will cause 
gear 25 fo follow the infernal gear J2 by rotating 
in a counterclockwise direction with respect fo 
the center X, as indicated by the arrow d in Fig. 
7. The eccentric sleeve staït J4 will rotate in 
a clockwlse direction about the center Y oï the 
gear 12, as indicated by the arrow e of Fig. 
As the shaft 3 rotates about the center Y, the 
low gear lock 52 will be rotated counterclock- 
wise about the center X, because of the contact 
of the teeth 56 with the teeth 87. Due fo the 
fact that the low gear lock ,§2 is resiliently con- 
nected with the shiting gear segment 30 through 
the shifting cam 35, the shffting gear segment 
30 wfll rotate in the saine direction with respect 
fo the center X, the teeth 33 thereof being forced 
to mesh with the infernal gear ! 2. 
 As the teeth 33 approach full engagement with 
the teeth J2, they may or may hot be exactly 
in alignment therewith, and if out of alignment, 
the misalignment will be compensated by the 
spring 43 which resiliently connects the shiting 
.cam 35 and the low gear lock 52 through 
projecting end 44, which is received in the slot 
55 in the low gear lock 52. As the teeth 33 en- 
gage gear 12, as illustrated in Figure 3, the rollers 
69 and 70 drop into depressions 40 and 4J, and 
the shoes 58 and 59 are forced inwardly by the 
spring 7§, thus locking the shifting gear assembly 
in the high gear ]position shown in Fig. 11. 
It is pointed out that shiïting from high to 
low gear is under control of the cam release 
assembly. The spring 75 of this assembly may 
bave ifs tension varied so as to require greater 
or lesser impact upon the pedals fo cause move- 
ment thereof relative fo cam 35. The cam re- 
lease assembly, however, does hot control the 
shifting from low gear fo high gear, as the shoes 
58 and 59 are expanded radially and are hOt in 
contact with shoulders J9a and J gb of the ec- 
centric sleeve shaft 4, see Fig. 9. 
It will be seen that I bave provided a simple 
device of few parts, which is under the direct 
pedaling control of the bicycle rider to provide 
an automatic transmission having a variable 
peed control a fo hltlng by a udden impact 
ua thO ¢çlai In on of two dirtion, 
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$orward impact in the direction of movement 
of the bicycle shifting to a low gear, and a 
slight back movement on the pedals reshiïting 
into high gear. 
5 It is obvious that the inventior] may be used 
on power or manual driven mechanisms, other 
than bicycles. 
I claire: 
1. In a device of the character diicloied, a 
10 drive shaft, a sleeve shaft ecce,zly carried 
on said drive shaft, said sleeve shaI't provided 
with two spaced concavities, a drive gear mounted 
on the drive shaft and positioned within che 
oï said concavities, a segmental gear mounted 
1 on the drive shaït and positioned in the saine 
concavity with the drive gear, an annular cam 
mountec upon the drive shaft and positioned 
within .the second concavity, said annular cam 
being secured fo the segmental gear. whereby 
2{}. movement of said gear produces movement of 
the annular cam, a sleeve provided with 
ternal gear teeth overlying the first concavity 
o" the sleeve shaft with the teeth thereof in 
engagement with the teeth of the drive gear anc 
"2' the segmental gear, cam rolleri enga22ng e 
annular cam, and means surrounding the sleeve 
saft in the zone of the second concavity ïor 
maintaining said cam roilers in engagement 
çhe annular cam. 
'01 2. In a device of the character disclosed, a 
drive shaft, a sleeve shaft eccentrically carrieoE 
on said drive shaft, said sleeve shaït provided 
with two spaced concavities, a drive gear mounted 
on the drive shaft and positioned within one. o 
ii said concavities, a segmental gear mounted .on 
the drive shaft and positioned in the saine con- 
cavity with the drive gear, an annular cam 
mounted upon the drive shaft and positioned 
within the second concavity, said annular cam 
491 being secured fo the segmental gear whereby 
movement of said gear produces movement of 
the annular cam, a sleeve provided with infernal 
gear teeth overlying the first concavity of the 
sieeve shaft with the teeth thereof in engage- 
4_ ment with. the teeth oï the drive gear and the 
segmental gear, cam rollers engaging the -an-. 
nular cam, means surrounding the sleeve shaft 
in the zone of the second concavity for main- 
taining said cam follet in engagement with the 
50 annular cam, a non-rotatable annular case en- 
closing the sleeve provided with an infernal gear 
and the sleeve Shaft, said non-rotatable case 
provided .with an annular series of infernal 
ratchet teeth, and a segmental ratchet tooth 
5 member yieldingly secured to said annular cam 
and pasitioned in the second concavity of the 
sleeve shaft in position to engage the internal 
teeth of the case when the segmental toothed 
member is rotated in one direction 
60 3. An automatic transmission including a drive 
shaft, a drive gear carried thereby, a ring gear 
surrounding the drive gear and in mesh there- 
with, the axis of the drive gear being eccentric 
65 fo the axis of the ring gear, a sleeve shaft eccen- 
trically mounted on the drive shaft, a cam loosely 
carried on the drive shaft, a segmental gear 
carrled by the drive shaït and adapted fo mesh 
with the teeth of the ring gear, the ring gear 
70 teeth and the segmental gear teeth having the 
saine pitch diameter, the axis of the segmental 
gear being in eccentric relation fo the normal 
segmental gear center, and a means carried by 
the sleeve shaft and movable therewith for hold- 
 ln the cam to revent rotation of the sementa 
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gear,, iand upon application of addlti0nal thrust 
0 release the cam and permit rot.ation of the 
segmental gear to disengage the segmental gear 
from tooth engagement with the ring gear. 
4. An automatic transmission, including a drive 
shaft, a sleeve shaft eccentrically mounted on the 
drive shaft, a drive gear fixedly secured t0 the 
drive shaft, a driven gear in mesh with 'sid drive 
gear, a segmental shifting gear nd a cam 
cured thereto, both Ioosely carried on the drive 
short, and normtIy-in mesh with the teeth of 
the driven gear, means normally preventing-ro- 
ta-tion of the cam to prevent r'otfion of the seg- 
mental shifting gent, sudden impact-in oneof-two 
directions on the drive .gear releasing the-means 
for normally preventing .rotation f the cam fo 
release .said cam and altow còunter-rotatiòn-of 
the sleeve shaft relative to the-turning direction 
of the drive-gear, to rotate the .segmentl shift- 
ing gerfrom engagement with the teeth of drive 
gear. 
'5. An automatic transmissiön i.nctudlng a drive 
shaft, a.sleeve shaft eccentrically.mounted on the 
elrive shaft, a drive .gear xeelly secureel -to the 
drive shaft, a sleeve provided with infernal gear 
teeth enclosing a part of the .eccentric sleeve 
shaft, with the teeth of. the drive gear in driving 
relationship with the teeth of .the :sleeve, means 
associated with the sIeeve adapted to be driven 
when the sleeve is rotated, a segmental shifting 
gear carried by the drive shat and .adapted .to 
mesh with the teeth of the sleeve, a cm.loosely 
carried on the drive shaft and fixedly :connected 
tò the segrnental shifting gear, means .to lock:the 
cam to .the steev.e shaft, to in turn lock the seg- 
mental shifting gear in mesh with _the £eeth of 
the.sleeve .fo preent relative gear rotation. 
_6. An automatic transmission inctu.ding a drive 
shaft to which .pedal arms are .attached, .a .sleeve 
shaft eccentri.cally mounted upon the drive shaft, 
a ring .gear surroundlng the .slee.ve shaft, .a .dri.ve 
gear fixedly .carried by .the .0a'ive shaft nd 
gaging the teeth .of the ring .gent, a member 
cryd .on the drive haft and provid¢d-wth  
s.egnenal gear .for engag_em¢t with ._the te.e_t.h 
of-the ringgear, an annular em e.cr¢l 
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Iast named membeL nd means for locktng .thê ' 
cam to the sleeve shaft to-lock the segmental gear 
in mesh with the ring gear and thereby prevent 
relative gear rotation, sudden impact releasing 
5 the cam to permit the segmentl gear to disert- 
gage the ring gear. 
7. In a device of the character disclosed, a drive 
shaft, a sleeveshaft eccentrica]=ly carried_on said 
drive shaft, Sald sleeve shaft :provided wth two 
10 spced concavitie% a drive gear raounted on he 
drive shaft and positioned in one of sai.d con- 
cavities, a segmental gear mounted on the drive 
shaft and positioned in :he same concavit with 
the drive gear, an .nnular c_am-mountedmpon 
1 the drive shaft and positioned wit-hn the second 
Concavity, said annuler cam-being seCuredohe 
segmentl ger whereby-movement o--id gear 
produces movement, of .the annuler Cm,  sleeve 
provided with internal gêr -teeth overtYing he 
 first concait of-the-steeve shï/.ft,-with-tle teeh 
thereof in engagement with the teeth of thè drie 
gear and the segmentut gent, cam r011ers engg- 
ing the annular cam fo lock Ohe-segmerit! ger 
in mesh with-the ring-gear so that.the geacan- 
 no_t rotate relative to each other, :means sur- 
rounding he sleeve shaft in the zone of he-sec- 
ond concavity for-mainti-ning said-cam roilers 
in engagement with he annularcam and moins 
to rotatethe Segrnental gear o a posiçion re- 
S0: leasing the ring- ge.af fr_0m ocked engagement 
therewith. 
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